The effects of aging and hormonal manipulation on amyloid precursor protein APP695 mRNA expression in the rat hippocampus.
In the rat hippocampus, neuronal morphology and survival are profoundly affected by adrenal steroids, and synaptic plasticity can be modulated by the ovarian sex steroids estrogen and progesterone. beta-amyloid peptides, which accumulate in neuritic plaques and are derived from the amyloid precursor protein (APP), have been shown to be both trophic and toxic for hippocampal neurons. Of the various APP isoforms, APP695 is the predominant form found in rat brain and the APP695 mRNA is abundantly expressed in the hippocampus. In order to investigate the hypothesis that APP may serve as a mediator of the steroid effects, we have monitored the hippocampal expression of APP695 mRNA by in situ hybridization, with aging and with steroid manipulation. In aged female rats we observed a decrease in the level of APP695 mRNA relative to young female rats, while no such age difference was evident in male rats. Physiological, surgical and pharmacological manipulation of glucocorticoids appeared to have no effect on APP695 mRNA levels in the hippocampus. Treatment of young, ovariectomized female rats with estrogen and progesterone, resulted in an increase in hippocampal APP695 expression compared to untreated, ovariectomized controls.